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#CCCiN<&Tf2CDlBHC : 0.01~0.l2wt%. N : 0.00 
01~0 .Oto&ilCWm? S £ £«C . TO^H^ES^ 8 ^ m 




(>«; 



(2) 

1 

i mm 1 1 mmxmmmm&Tb ot, 4>& < 

thC : 0.01— O.Uwt^fcitfN : 0.0001- 0.01wt%£ 
U Lfrfe^Mlattfl^ 8 urn arv&ZC t Sr 

ti»*3H 2 ] SURE 1 icts^x . «©)&#,«#, 
C : 0.01— 0.12vrt%, 
Si : 0.003 -0.8 wt%, 

Mi : 0.01—1.5 wt56. 10 

P : 0.005 —0.2 Wt%, 

Al : 0.001 —0.2 wt^&Jctf 

N : 0.0001— 0.0lwt% 

[if*]i3 ] mam 1 k*ji>t . is«o^^a^, 

C : 0.01— 0.12wt%, 
Si : 0.003 -0.8 wt%, 
I* : 0.01—1.5 Wt%, 

P : 0.005 —0.2 wt%, 20 
Al : 0.001 —0.2 wt%*3«fcO* 
N : 0.0001— 0.03wt% 

*>OTi : 0.001 — 0.01wt%fcJ;o*Nb : 0.001 
-0.01wt%©5 %*>6jB/W<:4>£ < i 1 «££WU 

^ttHMwtc Fe©«K & s «> or* 5 . mmt& 

[»*i4] tt$gl. 2 £ fctt 3 &Cfct,>r, JRSM 
*©«iBfc®o*Jl**tt;l*C 

«<ttttei mtmmmmnc&titctsb ^ * 

[It*ll5 ] C : 0.01-0.12wt%fe<kO*N : 0.0001-0. 30 
01wt%£^#r£SIX 950-1180°C(CMt. 
*U0fflE@& »fctt±fiK: (Ar 3 +i00 °C) — (A 
r, +KTC) . mm* $> FEET* : 10%&±©&#Tr 
HWBItt±lfESi*»7L. 0.5#Wrt{C20*C/s« 

±©afltc»*pu 70&-350 xjojaaaBH-rswsc 

[0 00 1] 

[»9J©MT*affi#IF] C©»3Btt. g«»$©F*jg« 40 
S^tt©^t%^ < C 4 & 0 fc«H«Ef ttt©-H©ffl 

±£S*> J 5£-rs&©-c*.5„ 

[0002] 

«fc S^fa±©fc©fc-II©i«&£{ta*#«> e»nr i> 
[0003] wmikmt l-cb. s»&i*«:ttjt«w 

ffiawrc»]iaJLJ»<. fc^otttftcj^raus** so 
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aSttSC>fc«9>*jK#Wl:tt (BHtt) *MfflOte«« 

£ (m%.Hm\¥ 6 -192787^^8. 

£«. «F&3¥ 7 -268544-5f£f8) . l/*>Ltt*J6. tft 

6©S8RK«fcoT&6ftS«ttSMfcJi (BHD tt, if 

[0 004] iBSaHRK-^TB:. 1 -18 

(mm&mit. tLtflEssa. 3#wrt&c3o-c/sw±©& 

1/0>L&#6. ±SB©*ffi-Ctt. «W>{CBHtt©lSl±% 
HSC&tt-C&SWhi'fc. P|l$K:3SISB»fcjiitrfc 

[0 00 5] CC(C. BHtt. HSC^H^NtCj:^ 

©«£i!l*ltf (170 -CSS) ©BR(c5St{t3WltfrSfc» t 
BakeHardening iWntl,>5. — gfiB^tt. 7* 

JniW©«filR*a»«:ff ofci«©H*c 
NKJ:S«f^l:©C4ftSl». <£t± ioo'CfIS©M 

^awKtcioranSL. acesftfctttt-McA i i 
3W*t**©rA i «ffi< ra^tf**. L*>ut# 

6, BH*iffln3"ftB. A I 4>BH£*ft— ©Dlt^r 
iffltrfSfc©. ±tf5l-/c<fc:te9, *BH-ffiAI©jSB 

im&xm lip -> /c©r* 

[0006] CO* HMASctttt. a^^ffl^Wfflt 
*CiKJ:o-CJhlE©W«*)H»lOA:fiaiB. tUt>m 

mm 3att **{bs -a- a c i & l tc b Htt^w© ssfR 
t©&ffitt, fe H B B *irtfc??&-r5@^c ife B B B ei?fc# 

(ctt^-S-r. SteS«#©J:^ai«S«S»K:©*BB#-J- 

(CBH14©fS]±?rS5 9 i-f S fe©-CA5<, 
[0 00 7] LfrLWh, ±ie©s^^j-ctt, Xg 

WKjB^-ctsBHfiB «*psHfi«:-rtr-r. *ftJis 

Wft«HN©Ma«MitCitW & -T 5 £ C 6 b 
[0008] 

[»M*i»*OJ:5<fJ'4IWI3 C©|£B^tt, ±E©W 

samiicMmz box. mmmm<D£ *> x 

hiStteZftMoitmmZ-mtiiTlsX. »MPaW± 
i(,OJSl,>BHfi4S8«-rii*{C. A I 45MPafei 



(3) 

3 

T <»Wctt waWT) teWMTZC tifiV*h9ttt 
8!T-*£>. ilOOB, W%.\i7*vA Y -*AtA h 

tm<D£ *> tm&mmx\%, *©bh*# iooMPaw 

[000 9] 10 

&£8*im KTKtSCiKioT, BHtt©&#K:M 
1/ , ^ B S jWCifi*. & S^©^^*ff Mc<DX8> 

[0010] CO»lH©lli»fiS«*©i*} 

1. MIfflOillfiTftot, 4>Sc< thC : 0. 20 
0l-0.l2wt%fc.£O*N : O.O0Ol-0.0lwt5«£^WU b 
#feW*SSK8#8 wm OT-C*SC4%«f«4-rS 

[0 0 1 1 ] 2. JblBltCbOT. M&©J$£iiai$tf. 
C : 0.01-0.12wt%, Si : 0.003 —0.8 wt%. Mn : 0.01 
—1.5 wt%, P : 0.005 —0.2 wt%, Al : 0.001 —0.2 
wt^fccfcO'N : 0.0001-0. 01wt%£^WO. g|SP«HW 

[0012] 3 . _bIB 1 Kte^r. iB«©J&fr*M#, 30 
C : 0.0l-0.l2wt%. Si : 0.003 —0.8 wt%. Mn : 0.01 
—1.5 wt%, P : 0.005 —0.2 wt%, Al : 0.001 —0.2 

wt%te«fci>'N : o. oooi-o. oiwt%£^?ri/, fl^Ti : o. 
001 -O.Olwt^teJcDto: 0.001 -0.01wt%©^ %#>6 
MA,tc'J>U < i fe 1 ^SP«j|®WiCFe©ffl 

[0 0 1 3] 4. ±K1, 2$/c«3(Cfct>r. &g££H 

[ 0 0 1 4 ] 5 . C : 0.01— 0.12wt%fc <£t>'N : 0.00 
oi-o.oiwt%££Wf v -J sso-nso'ctcjjn 

*&u mimBam. xm±±M&: (Ar 3 +ioo-o 

- (Ar, + l0'C) . KET$ : io%fe(±©:& 

frTr*MHtLkCfE£**7U -&©f£ o.5#iiii*gK:20 

•c/ s «±©iig-c&»u 7oo -350 -c©aetafflr# 

<gttfc$££B&©f!j£#z£„ 
[0015] 

[#£W©ili£©^!i] «T, C©»W4<BWJ-SKSo 50 



<8KJ¥ 1 0- 1 8 3 3 0 1 
4 

ZcHi^^JCO^-CittWrS. miK.. C : 0.04wt%. 
Si : 0.07wt%, Mn: 0.9 wt%, P : 0.04wt%, Al : 0.04 
Owt %te<fcO'N : 0.0040wt%£^WU mmtXKfiiC 
Fe©«JS(C&a»X*:/*. «i6*#*«* 

h!4©¥^ B B B liSi BHSfciO'A I fii©IW#«:o 
ISAttS : 8 iaKLTttttttattftfcKSMfcu 

8am fclTJCfc Si, A I *B{& < , *oB 
HS©*Ot>i9**i£i;fc. 

[0016] ±gaoas«. itmmmmtitcMi 

ttff©»«l*ftCSfcsC>. Sirtic4)^a©@?§C, N© 
£S§*5£(;S„ Lfrt/fc*»6. ««>T»tt{fcLfcJt&K: 

* x icm tmm®#wj>? * . ®ft kmus * 
otommmm^mw.Wft u *©*s*bw«c?¥ 
«ft a c . n jm»k:J9* o & 6© t « an s *i 
[0017] <t*j v Htt©«iiigK:J:oTtt6Lfc»* 
Kffltii. -f&fc%»i&!i)£l,fcHtt£*©S**SW* 
■€-©^iooo-i300 , C(CffJ)PJSlU-C*>6fflEiSteJ:W±± 
tf E£© 2 momSEMicJ: -3 r$S{i»3 tiftJRjSEMfi 

©jpiasiMasttiotfii KLk-cao. ^k^^pio, 

[0 0 1 8 ] «T. C©«W%ft(tt«jK:Biwr*. S 

r, co^ia-cwfti-rsaHiKo^Ta^at. c© 

^«ca!^J:0«:CfcJ:O'N*$il3f)e©IBH 
C : 0.0l-0.l2wt% 

cub. mmimt:is<?ztcibK-jmtj;7iMv& 
o, ^wa^o.oiwt^tcjSfcfti^^i-rsH^cs 

T, -^o.i2wt%5fi^r^fi(c^ft]-rs£jtiijife-by 
> * A h *s«f HJ b , 9 «ft Wta©fiT*JB < © 
■C. CS«0.0l-0.l2wt% (SfSL<B0.02wt%W±) 
©S5H-C^W$#-5t©£ L/c„ 
[0019] N : 0.0001— 0.01wt% 
NB, ^>S"C*4S£*^UXfiS^lSfe{Cl35Sipjr*Si U 
■C, fi£*Bfl&Jffi*3*iT*fc*i. C©«WC«ISfttt 
WK: IS N £ t T#ft 3 if & C £ tc J; -> X B Htt©(^± 
fcWSSKrgffl-rs. *©fc&(CB. ^/j:< £feo.oooiwt 

%©^w^^£-rs^ i o.oiwt%$:mx.x zmic^m 

•TS£ J fBD^bXfi)t;^tt©(gT5:fS<©f . 0.0001- 
O.OliVt^WS O < B0. 0020— 0.0070wt%©SoHK:|ig£l/ 

/c ftte. J:0»*l/<B. tfftB«5£LTi?«E-r€»Nfl: 
£:£Nffia>63ll<5ll>fc7 ';-Nffi^0.0020— 0.0070wt 
%£!&Sfi©N=&SW3ifSC£*iSI$LC». £l-^© 



5 

B. 7 U -Nfi#0.0020wt%CC^fcftl>£tB#ftKB ^ 
fi#<ET»i!*£ft , 3 > -#0. 0070wt% 7' 
*£Jf;tt#ffiTU ^SSit(c#Sf ^.^14*^05^ 

So 

Si : 0.003 —0.8 wt% 

SiB. ^^{bTSfc&CCMfiV^JDSftS^ o.003wt 
%Cciif7cft^£^©$»!*(cSL< , — U 0.8wt%£ 10 

mmzmmvztewc. 0.003-0.8 wt^iigw 

[0 0 2 1 ] Mn: 0.01-1.5 wt% 

1.5wt%?rfiA.5i)S^tt©fiT ; £JS<©-C > 0.01-1. 

[002 2] P : 0.005 -0.2 wt% 
PB. M£ i &ik2-&2>tcib&3.mi]a2ti6fiK o.ooswt 20 

^KSjfctti^toastiBaisKSK. o.2wt%£ 

fix. 5 4 ttlMcfiffi b "CtWidft £3 I S j@ C T Jf B 4 & 
&©T\ O.005%-0.2 wt%fllK#/!?ji§-e£>£. 
[ 0 0 2 3 ] Al : 0.001 -0.2 wt% 
A1B. IH«©l?®±ltt^7C^<!:LrW3<*Kar^-r5^. 
£Wfi# O.OOlwt^CC^c^l^i^CD^Jn^mtCgL 

<. -H o.2wt%%a^r^stc^jnL/-cfc^ti)ii±© 

^IIBlI&f, tfL6^ffitt^^^b3-t±€»©-C. Al© 

#wft« 0.001-0.2 wt%sa* s 5?ji-cfes. jasfi© 

H&Nfi (£Nfi-tfTffiNJ:) ©Sg«£^£tf 64, J: 30 
9Sf s t,otgffl«o.oi~o.o5wt%r*s. 

[0024] 

Ti : 0.001 — 0.01wt%. Nb: 0.001 — 0.01wt% 

«f*»BR b T^Ste <fc OWIttOlSliKWJttKSF^f S 
tf, Zti?tmiMk& o.ooiwt%*Slr«^*3&J+^-c 
ft< . -5Jo.WirtJ<«J:»)*<tt4i#iffW<tK!fi5«!S:H 

i§c, N«*w»-c*)5c<tts. 86r» -c. cne»©jn* 
b, %m&v®m*s<t;vumimmicm , 3tz> 0.001 

-0.01wt% (Sf S L < B 0.001-0.005 wt%) ©®fflT 40 

[ o o 2 5 ] eofcWcft 5t^fr{coi»"Ciii 
*tMBEe«:0W*. C©8#. x^T-MjaSB. 9 

so-uao'cirs£«*«*s. it^©«. mmm&v 

muvw-^^m * 8 m «t tcr a C £ **-c * fc l > 
frhx-ibz. commit. tmwmsic*stt 
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•5. ffl»iag# 950'Ctc*$5rB. iBS9-f>± 
flaoftffi***<fto-cx*±ffi»T^iJ«:i5tS. J;0 

tfSU^V^JWRffiatt. 950-1100'Ct?*.5„ ft 

$bfti>. 

[0026] IMUEESI*. fflE&CcJcoTjS^ftJISic 

wmucik, mmtttm. •. (An +100 *o - <Ar, 

+ 10"C) . KET¥ : l0%«±©^frT-CI»i 

B. MMtlMB&fi (An +100 -C) m*.2>£&M& 
<. (Ar 3 + io-C) *TBS£*WJ5niaic*>fc&£ 

©*$-#**<> sswtc^isfitaa : s^ht 
*au5r*ftc»*>p>r*i. £K>itt£u>mm{±±B.& 

B. (Ar 3 + 70'C) - (An + 10'C) & 
i^X$> K©ET$* s l0%*Til'5<!: > +#ft*ffltMb** 

_b (» s t, < «i5%w±) icmm btc 

[002 7] ±E©tt±ES»78L COIBWrti. 0. 
5 fWjlrttc 20°C/sW±©ft£PitK-c&ip-f 5 1 >*>«9> 6 it 

(Bft*-C©WIB* 0.5#*jBilfc9. ftiPilKAWC/s 

r*ftO*>6T**. 

[ 0 0 2 8 ] 12K, tt±ffiB»7». S»*H*&-TS 
$-C©B#R9i B Hfite<fc{>'A I fii©M^(cooriS-< 

©B$^4 0.5»«rtK-r*CtCCj:oTAI©3&fb**S 
< C 4 ft L B H fi©lgf3©ft± 40 -5 C i * €> . 
[ 0 0 2 9 ] $ DM 3 KB. mWL*)£ TVWSjftH&UX. 
iBHSfcJ:0*A I JtiO^KO^rP^fcitem*^ 
T. BW*"&?l!6*»J5cJ:5«:. Ti^3aaK*2(rc/s6l 
±t1-*CiKJ:->rBHftW»L<rtJ:l/'Ct>*. 

[0030] 700-350 °c©figffiffl-c#m 

*. «K0jME*±IB©«.H«:iH3eLA:ffl*B. 700'C 
^ffl^-SiiigC. N«©»l>4rJ8*. 350*C4T 
B*££tt#££tt-r. IS*S±3XhKift4*>6 
^©f*. 0.5-3%fIS©»3ilES=£*firCi 

©r, BH*]ff*s*rW*j-c*s. 

[0 03 1 ] HJh&*ft:£*r>. fi£SX7 7TO. «K 

icmSittiCt.ifiX'*. V-^Xit 80W>afcLh<!:l<>5S 
BHltteiO-' 45WatlT4l>5fiHifcfiA 1 1t*«fif-&r 

f#f>ns©r*s 0 

[0032] LT»6nrcfi5l«3®B. 



(5) 



[0033] 
MM] 

HSfefia) 1 io 
C : 0.04wt%. Si : 0.07wt%, Mn : 0.9 wt%> P : 0.04 
wt%. Al : 0.040wt %fcJ:0'N : 0.004Owt%£#WU 

mmmmmtf&'mmcKzfflz.vT' (Ar,=872 

°C) £, 1050'CSfc(JX23O"CK»UfcCD% > 40tmiS-C* 
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te<fc tf&IR 0 fig*« * icmt 3 ttTJIMOft-hESEfcli 
LT^Jl : 2.0 mmO^^ffii L/c. 1 %©** 

tfcg. ^fl^flMcfctfKBHJtfaiCfA I *€:S'J^U 

fft. 170-C-C20^rBl»Lfc<D^ > »?iss»)*m>, B$ 
tttfOftnftg i «f«M»©±B«^t©W« 4 ©M J: 0 * 

fcfc. Sfc. A Ifitt, 7.5 %<Dmtt*}&. 100 'C-C30 
^WftBISl/fc©*. «3ISR9*m>. B#$ii5©£iSMS: 
<!: «f»«OT»«^©fl« £ ©£<fc 9 *at>fc. 
[0 034] 



[0035] 





X =? 7 

(to 


CC) 


<K) 


(s) 


CC/s) 


(*C) 


m * 


A 


1050 


910 


15 


0. 19 


24 


620 




B 


u 






0.31 


33 


590 




C 


tt 


M 


// 


0.44 


46 


570 




D 


tt 


I* 




0.71 


40 


550 


mm 


E 


tt 


tt 


u 


1.00 


38 


580 




F 


it 


tt 


tt 


0.31 


JL7 


560 




G 


tt 






0. 40 


_J. 


580 




H 


It 


860 


tt 


0.30 


31 


560 




I 


tt 


990 




0.32 


36 


600 


tt 


J 


1230 


910 


tt 


0. 35 


32 


580 


tt 


K 


1050 


» 


5 


0.30 


36 


600 


tt 





Y S 
(MPa) 


T S 
(MPa) 


B H ft 

(MPa) 


A I ft 

(MPa) 


(am) 


01 % 


A 


287 


373 


98 


36 


6.2 




B 


281 


371 


91 


33 


6.6 


tt 


C 


271 


370 


84 


36 


7.6 


tt 


D 


250 


367 


43 


33 


10.2 


a tew 


E 


256 


364 


45 


36 


12. 1 




F 


242 


368 


52 


37 


8. 7 


tt 


G 


259 


366 


36 


28 


II. 7 


tt 


H 


261 


361 


32 


21 


13.4 




I 


269 


369 


58 


38 


8.5 




J 


278 


369 


75 


55 


9. n 




K 


280 


370 


72 


50 


9.8 
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[0036] *2*&we>*>&j:5cc. commcm* 

K*ot, BH^84MPa, A I £36 MPa£l>5<gftfc 

$g< tttfc J: OTBM^FSaPtt3&s» 6 tit C> *. 
[0037] Hte^2 

«3^-r^ffi^c^siax^y?r, io5o°ctcjn^o 

fc<D%> 40nm£TlfiE&U oC>rft»f±_tffi£ : 900 

0.3if3>\ ¥#Jfr£ftlJS : 33XVsfcJ:C«MMia8 : 590 
X<D&frTVmffl{±±EM*mbX$im : 2.0 mm(D^5i*l0 
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*«<i:Lfc 0 ^CD^l%OX + >>'^^j!ffeL-CSJp D DiU 
fc. f#6fi/cK D D n «(7)¥^ 0 a a SS, «M«»ffiRSc6CX 

(#)o£Bttfi : 20 q/m 2 ) 

leU/Cc S6o^^> ZnG, : 1.5 mol, KG : 4.5 mo 
1 0«te5O"CrfflK SiS^frtt 75 A/dm 2 il/c 0 
[0038] 
[*3] 



m 




J* 


to 








CwtX) 




Ar, 




C 


Si 


Mi) 


P 


Al 


N 


Ti 


Nb 


("C) 


a 


0. 03 


0.01 


a3 


0.015 


0.032 


0. 0042 


0.004 




850 


b 


0.04 


0.02 


0.2 


0.011 


0.023 


0.0031 




0. 005 


854 


c 


0. 14 


0.05 


0.05 


0.008 


0. on 


0.0045 






832 



[0039] 



* X [£|4] 



No. 


m 




Y5 
(UPb) 


TS 
(MPa) 


CMPa) 


A I* 

(MPs) 


(^m ) 


m * 


1 


a 


* t 


306 


397 


81 • 


33 


7.2 




2 


b 


fc i 


313 


406 


88 


35 


6.9 


u 


3 


*r •> 


n 




89 




// 


tt 


4 


c 


fc L 


341 


423 


€7 


36 


6.4 


mm 



[0 04 0] Sk4lcjnbtcttsK) . C©fPJ3tc{£l,4#e> 
hfcSSlSSHgfc <fctfft o^Wtt^fe, 

I*i8tfmt(Tt4ioT, BH^SlMPa. AI^35MPa 
[0 04 1] 

© «t 5 #Si]©*&g^£l& 3 r i . 80 MPa&lh i C O 
KHjfcfWMbtti 45MPa«T (»»Ctt 40MPaWT) i 



1 ] ^i5»«©¥^ B B a *4Si B HH*5<fcCf A I S 
i <Dffl%%jjk b tc V 7 7 T * * . 
[02] tt±EB»7«. fc»*H»ft*S*"C©ll*IBI± 

[03] «m9£r©¥$M^S&£BHSfc<fctfA I 



(7) 



#H!¥ 1 0- 1 83 30 1 




(72}8W& »* Sit C72)»»f «F -» 

*»KT*rM*BUI«Wri#i Jl»« 



